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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e)the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-9, 12-22, 24-30, and 32-38 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Rao etal. (US Patent Application Publication No. 2004/0016874). 

Regarding claim 1 , Rao et al. disclose a method of measuring a polarization dependent 
effect (PDE) in an optical communications system including a plurality of optical components 
(fig. 1 ), the method comprising: receiving an optical signal at a selected detection point of the 
optical communications system (fig. 1, elements 18 and 20 and fig. 4 and paragraph 0053), the 
optical signal having been launched into the optical communications system with a 
predetermined initial polarization state (fig. 1, element 12 and fig. 2, and paragraphs 0034, 0049 
and 0055); detecting a polarization state of the signal and evaluating the PDE using the 
predetermined initial polarization state (paragraph 0049, where every other bit having the same 
polarization state is a predetermined initial polarization state) and the detected polarization state 
(fig. 4 and paragraphs 0071 and 0073). 

Regarding claim 2, Rao et al. disclose a method as claimed in claim 1 , wherein the 
polarization dependent effect is either one of a polarization dependent gain and a polarization 
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dependent loss (paragraph 0071, where the signal fade disclosed is polarization dependent 
loss). 

Regarding claim 3, Rao et al. disclose a method as claimed in claim 1 , wherein the 
optical signal comprises any one of: a data signal; a test signal; and an Amplified Spontaneous 
Emission (ASE) signal (fig. 2 and paragraph 0041). 

Regarding claim 4, Rao et al. disclose a method as claimed in claim 1 , wherein the 
predetermined initial polarization state is substantially time-invariant (paragraph 0049). 

Regarding claim 5, Rao et al. discloses a method as claimed in claim 4, wherein the 
predetermined initial polarization state comprises a degree of polarization of the optical signal 
launched into the optical transmission system (paragraph 0049, where the predetermined initial 
polarization state of two orthogonally polarized bit interleaved pulse trains comprises a degree 
of polarization). 

Regarding claim 6, Rao et al. disclose a method as claimed in claim 5, wherein the step 
of detecting the polarization state of the signal comprises a step of detecting a degree of 
polarization of the optical signal at the detection point (paragraph 0071 ). 

Regarding claim 7, Rao et al. disclose a method as claimed in claim 6, wherein the step 
of detecting the degree of polarization of the optical signal comprises steps of: splitting the 
optical signal into orthogonally polarized light beams (fig. 4, element 1 14 and paragraph 0064); 
detecting a respective power level of each of the orthogonally polarized light beams (paragraphs 
0066 and 0067); and evaluating the degree of polarization from the detected power levels 
(paragraph 0071). 

Regarding claim 8, Rao et al. disclose a method as claimed in claim 4, wherein the 
predetermined initial polarization state comprises respective known initial power levels of 
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orthogonally polarized signal components multiplexed into the optical signal (fig. 2, element 75 
and 75', and paragraph 0049, where the transmitted power levels are inherently predetermined). 

Regarding claim 9, Rao et al. disclose a method as claimed in claim 8, wherein the step 
of detecting the polarization state of the signal comprises a step of detecting respective power 
levels of each of the orthogonally polarized signal components (fig. 4, elements 124 and 126 
and paragraphs 0064 and 0066). 

Regarding claim 12, Rao et al. disclose a method as claimed in claim 1 , wherein the 
predetermined initial polarization state comprises a predetermined variation of a polarization 
vector of the optical signal (fig. 2 and paragraphs 0041-0043, where each dither signal produces 
the predetermined variation). 

Regarding claim 13, Rao et al. disclose a method as claimed in claim 12, wherein the 
predetermined variation of the polarization vector comprises a rotation of the polarization vector 
in accordance with a predetermined dither pattern (figs. 2, elements 96 and 98 and fig. 3 and 
paragraphs 0041-0043 and 0052, where dither modulating orthogonal polarization components 
will inherently rotate the polarization vector as represented on a Poincare sphere). 

Regarding claim 14, Rao et al. disclose a method as claimed in claim 13, wherein the 
predetermined dither pattern comprises either one or both of: a step-wise rotation of the 
polarization vector between orthogonal directions; and a small-scale perturbation of a 
polarization angle of the polarization vector (figs. 2, elements 96 and 98 and fig. 3 and 
paragraphs 0041-0043 and 0052, where a cyclical dither signal modulating each orthogonal 
polarization component will inherently rotate the polarization vector between orthogonal 
direction and perturbate the angle of the polarization vector). 

Regarding claim 15, Rao et al. disclose a method as claimed in claim 13, wherein the 
step of detecting the polarization state of the signal comprises a step of detecting a degree of 
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polarization of the optical signal as a function of time (paragraphs 0071 and 0073, where the 
DOP equation is based on frequency). 

Regarding claim 16, Rao et al. disclose a method as claimed in claim 15, wherein the 
step of evaluating the PDE comprises a step of calculating a correlation between the 
predetermined dither pattern and the detected degree of polarization of the optical signal as a 
function of time (paragraphs 0071 and 0073, where the DOP equation - the DOP being used to 
indicate signal fade - correlates the predetermined dither frequency with the DOP). 

Regarding claim 17, Rao et al. disclose a method as claimed in claim 12, wherein the 
predetermined variation of the polarization vector comprises variation of respective power levels 
of orthogonally polarized signal components multiplexed into the optical signal, in accordance 
with respective orthogonal dither patterns (fig. 2, elements 96 and 98 and paragraphs 0041- 
0043). 

Regarding claim 18, Rao et al. disclose a method as claimed in claim 17, wherein the 
step of calculating the PDE comprises steps of: detecting a power level of each of the received 
light beams as a function of time (paragraph 0066, where the detected signals are time varying 
signal); calculating respective correlations between the respective predetermined dither pattern 
and the detected power levels; and evaluating the respective PDE as a ratio of the lesser of the 
calculated correlations to the sum of the calculated correlations (paragraph 0073, where the 
DOP equation - the DOP being used to indicate signal fade - correlates the predetermined 
dither frequency with the DOP). 

Regarding claim 19, Rao et al. disclose a system for measuring a polarization dependent 
effect (PDE) in an optical communications system including a plurality of cascaded optical 
components (fig. 1), the system comprising: a transmitter adapted to launch an optical signal 
having a predetermined initial polarization state into the optical communications system (fig. 1, 
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element 12 and fig. 2 and paragraphs 0034, 0049 and 0055, where every other bit having the 
same polarization state is a predetermined initial polarization state); a polarization state detector 
adapted to detect a polarization state of the signal at a selected detection point (fig. 1 , element 
18) and a processor adapted to evaluate the PDE using the predetermined initial polarization 
state and the detected polarization state (fig. 4, element 100 and paragraphs 0071 and 0073, 
where there is inherently a processor required for calculating the results for the degree of 
polarization equation, using the detected power levels). 

Regarding claim 20, Rao et al. disclose a system as claimed in claim 19, wherein the 
transmitter comprises a polarization rotator adapted to selectively rotate a polarization vector of 
the optical signal (figs. 2, elements 62 and fig. 3 and paragraphs 0041-0043 and 0052, where 
dither modulating orthogonal polarization components will inherently rotate the polarization 
vector as represented on a Poincare sphere). 

Regarding claim 21, Rao et al. disclose a system as claimed in claim 19, wherein the 
transmitter comprises a controller adapted to selectively vary respective power levels of 
orthogonal signal components multiplexed into the optical signal, in accordance with respective 
orthogonal dither patterns (fig. 2, element 62 and paragraphs 0041-0043, where the modulators 
with dithered inputs are controllers with respect to controlling power levels of the orthogonal 
signal components). 

Regarding claim 22, Rao et al. disclose a system as claimed in claim 19, wherein the 
detector comprises: a beam splitter adapted to split the optical signal into respective 
orthogonally polarized beams (fig. 4, element 1 14 and paragraph 0064); and means for 
detecting respective power levels of each of the orthogonally polarized beams (fig. 4, elements 
124 and 126 and paragraphs 0066). 
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Regarding claim 24, Rao et al. disclose an apparatus for measuring a polarization 
dependent effect (PDE) in an optical communications system including a plurality of optical 
components (fig. 1), the network element comprising: a receiver adapted to receive an optical 
signal at a selected detection point of the optical communications system (fig. 1 , elements 18 
and 20 and fig. 4 and paragraph 0053), the optical signal having been launched into the optical 
communications system with a predetermined initial polarization state (fig. 1, element 12 and fig. 
2 and paragraphs 0034, 0049 and 0055); a polarization state detector adapted to detect a 
polarization state of the signal (fig. 4, elements 124 and 128 and paragraph 0066); and a 
processor adapted to evaluate the PDE using the predetermined initial polarization state 
(paragraph 0049, where every other bit having the same polarization state is a predetermined . 
initial polarization state) and the detected polarization state (fig. 4, element 100 and paragraphs 
0071 and 0073), where there is inherently a processor required for calculating the results for the 
degree of polarization equation, using the detected power levels). 

Regarding claim 25, Rao et al. disclose a network element as claimed in claim 24, 
wherein the polarization dependent effect is either one of a polarization dependent gain and a 
polarization dependent loss (paragraph 0071, where the signal fade is polarization dependent 
loss). 

Regarding claim 26, Rao et al. disclose a network element as claimed in claim 24, 
wherein the optical signal comprises any one of: a data signal; a test signal; and an Amplified 
Spontaneous Emission (ASE) signal (fig. 2 and paragraph 0041). 

Regarding claim 27, Rao et al. disclose a network element as claimed in claim 24, 
wherein the predetermined initial polarization state is substantially time-invariant (paragraph 
0049). 
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Regarding claim 28, Rao et al. disclose a network element as claimed in claim 27, 
wherein the predetermined initial polarization state comprises a degree of polarization of the 
optical signal launched into the optical transmission system (paragraph 0049, where the 
predetermined initial polarization state of two orthogonally polarized bit interleaved pulse trains 
comprises a degree of polarization). 

Regarding claim 29, Rao et al. disclose a network element as claimed In claim 28, 
wherein the detector comprises: a beam splitter adapted to split the optical signal into 
orthogonally polarized light beams (fig. 4, element 1 14 and paragraph 0064); respective optical 
detectors adapted to detect a respective power level of each of the orthogonally polarized light 
beams (fig. 4, elements 124 and 128 and paragraphs 0066 and 0067); and a comparator 
adapted to evaluate the degree of polarization from the detected power levels (fig. 4, element 
100 and paragraph 0073, where a processor, or comparator, Is Inherently required for 
determining the results for the degree of polarization equation, using the detected power levels). 

Regarding claim 30, Rao et al. disclose a network element as claimed In claim 27, 
wherein the predetermined Initial polarization state comprises respective known Initial power 
levels of orthogonally polarized signal components multiplexed Into the optical signal (fig. 2, 
element 75 and 75', and paragraph 0049, where the transmitted power levels are Inherently 
predetermined). 

Regarding claim 32, Rao et al. disclose a network element as claimed in claim 24, 
wherein the predetermined initial polarization state comprises a predetermined variation of a 
polarization vector of the optical signal (fig. 2 and paragraphs 0041-0043, where each dither 
signal produces the predetermined variation). 

Regarding claim 33, Rao et al. disclose a network element as claimed in claim 32, 
- wherein the predetermined variation of the polarization vector comprises a rotation of the 
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polarization vector in accordance with a predetermined dither pattern (figs. 2, elements 96 and 
98 and fig. 3 and paragraphs 0041-0043 and 0052, where dither modulating orthogonal 
polarization components will inherently rotate the polarization vector as represented on a 
Poincare sphere). 

Regarding claim 34, Rao et al. disclose a network element as claimed in claim 33, 
wherein the predetermined dither pattern comprises either one or both of: a step-wise rotation of 
the polarization vector between orthogonal directions; and a small-scale perturbation of a 
polarization angle of the polarization vector (figs. 2, elements 96 and 98 and fig. 3 and 
paragraphs 0041-0043 and 0052, where a cyclical dither signal modulating each orthogonal 
polarization component will inherently rotate the polarization vector between orthogonal 
direction and perturbate the angle of the polarization vector). 

Regarding claim 35, Rao et al. disclose a network element as claimed in claim 33, 
wherein the detector is adapted to detect a degree of polarization of the optical signal as a 
function of time (paragraphs 0071 and 0073, where the DOP equation is based on frequency). 

Regarding claim 36, Rao et al. disclose a network element as claimed in claim 35, 
wherein the processor is adapted to calculate a correlation between the predetermined dither 
pattern and the detected degree of polarization of the optical signal as a function of time (fig. 4, 
element 100 and paragraphs 0071 and 0073, where the DOP equation - the DOP being used to 
indicate signal fade - correlates the predetermined dither frequency with the DOP). 

Regarding claim 37, Rao et al. disclose a network element as claimed in claim 32, 
wherein the predetermined variation of the polarization vector comprises variation of respective 
power levels of orthogonally polarized signal components multiplexed into the optical signal, in 
accordance with respective orthogonal dither patterns (fig. 2, elements 96 and 98 and 
paragraphs 0041-0043). 


Application/Control Number: 09/975,985 Page 10 

Art Unit: 2633 

Regarding claim 38, Rao et al. disclose a method as claimed in claim 37, wherein the 
processor comprises: a correlator adapted to calculate respective correlations between each of 
the predetermined orthogonal dither patterns and the detected power level and a calculator 
adapted to evaluate the PDE as a ratio of the lesser of the calculated correlations to the sum of 
the calculated correlations (paragraph 0073, where the DOR equation - the DOP being used to 
Indicate signal fade - correlates the predetermined dither frequency with the DOP and where a 
processor, or correlator/calculator, is inherently required for determining the results for the 
degree of polarization equation, using the detected power levels and detected dither patterns of 
the orthogonal signal components). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 10, 11, 23 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rao et al. (US Patent Application Publication No. 2004/0016874) in view of Applicant's 
admitted prior art (specification, paragraphs 0036 and 0038). 

Regarding claims 10, 23 and 31, Rao et al. disclose a method and system as claimed in 
claims 9, 19 and 30, respectively, wherein the detector and the step of detecting the respective 
power levels comprises step of; a de-multiplexer for de-multiplexing each of the orthogonally 
polarized signal components from the optical signal (paragraph 0064). Rao et al. also disclose 
means for measuring power levels of the detected demultiplexed signal components (paragraph 
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0066), but do not disclose means for measuring respective eye openings of each of the de- 
multiplexed signal components. However, the applicant discloses that de-multiplexing the 
signal components from the received signal and measuring the eye openings of each signal 
component are conventional (specification, paragraph 0038). It would have been obvious to 
one of ordinary skill in the art at the time of the invention that the eye openings of the 
demultiplexed signal components could be measured, since this is a conventional measurement 
technique, as disclosed by the Applicant. 

Regarding claim 1 1 , Rao et al. disclose a method as claimed in claim 1 , disclose 
predetermined initial polarization states at the transmit side (paragraphs 0049 and 0055), 
detecting the orthogonally polarized signal components at the receiver (paragraph 0066), and 
evaluating the PDE (paragraphs 0071 and 0073), but do not disclose that the step of evaluating 
the PDE comprises a step of calculating a vector difference between the detected polarization 
state and the initial polarization state. However, the Applicant discloses that representing a 
polarization state as a vector quantity, based on the levels of the orthogonally polarized signal 
components, is conventional (specification, paragraph 0036). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to represent the polarization state as a 
vector quantity in calculating the PDE of Rao et aL, since this representation is conventional, as 
disclosed by the Applicant. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

• US Patent No. 6483620 - discloses dithehng the polarization state of light at a 
tranmitter, causing a rotation component for the orthogonal polarization signal 
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components as reprensented on a Poincare sphere (col. 3, lines 49-63 and col. 4, 
lines 17-56). 

6. Any inquiry conceming this communication from the examiner should be directed to N. 
Curs whose telephone number is (571) 272-3028. The examiner can normally be reached M-F 
(from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571 ) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. Any inquiry of 
a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number is (571 ) 272-2600. 
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) 


